Numerous studies have measured the economic impact of increased consumption of locally grown foods, and many advocates have set goals for increasing consumption of locally grown foods to a given percentage. In this paper, we first apply previously developed methods to the state of Vermont, to measure the quantity and value of food that would be consumed if the USDA Dietary Guidelines were followed. We also assess the potential of locally grown foods to meet these
guidelines, finding that meeting dietary guidelines with a local, seasonal diet would bring economic benefit, in this case, US$148 million in income for Vermont farmers. A missing piece of information has been: what is the current percentage of locally grown food being consumed in a given city, state, or region? The Farm to Plate Strategic Plan, a 10-year plan for strengthening Vermont's food system, attempted to answer this question. To date, we know of no credible set of methods to precisely measure the percentage of food consumed that is locally grown. We collect data from a variety of sources to estimate current local consumption of food. We were able to measure and account for about US$52 million in local food expenditures, equal to about 2.5% of all food expenditures in Vermont. We then discuss limitations and suggestions for improving measurement methods moving forward.
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Introduction and Literature Review
Eating locally grown food has become quite popular in recent years. In 2007, the word "locavore" was named the "Oxford Word of the Year" (Oxford University Press, 2007) . The cause of eating locally is championed by well-known authors in the popular press (Kingsolver, 2007; Pollan, 2008) . Scholars have also expressed interest in the potential benefits of eating locally as part of a sustainable or community-based food system (Feenstra, 2002; Hinrichs, 2003) . Among the purported benefits of increasing consumption of locally grown foods are improved farm profitability and viability, farmland conservation, improved public health, and closer social ties between farmers and consumers (Andreatta & Wickliffe, 2002; Conner & Levine, 2006; Lyson, 2004) . Selling locally grown food is a strategy that allows small and medium-sized farms to differentiate their products in the marketplace. These same farms also contribute to a broad array of indicators of social, economic and environmental well-being (Kirschenmann, Stevenson, Buttel, Lyson, & Duffy, 2008; Lobao, 1990; Lyson & Welsh, 2005) . Community-based food systems can engage diverse stakeholders with many different motivations, although some scholars caution against associating "local" with all things virtuous (Bellows & Hamm, 2001; Born & Purcell, 2006; Conner, Cocciarelli, Mutch, & Hamm, 2008; Oglethorpe, 2008; Wright, Score, & Conner, 2008) .
As interest in the social, health, environmental, and, in particular, farm-and community-based economic benefits of local food consumption has grown, the state of Vermont passed legislation to create the Farm to Plate Strategic Plan, a 10-year plan for strengthening Vermont's food system. Vermont's food system (with elements including nutrient management, farm inputs, production, processing, distribution, wholesaling, and retailing) is an important driver of economic prosperity and job creation in the state, estimated to include 57,089 jobs (16% of all private-sector jobs) at 6,984 farms and 4,104 other food-related businesses (13% of all private-sector establishments) (Vermont Sustainable Jobs Fund, 2012) . Total output from food production in the state is estimated at US$2.7 billion (Vermont Sustainable Jobs Fund, 2011) . The Farm to Plate Strategic Plan contracted with a consultant to conduct an economic impact analysis using the economic forecasting software REMI. The model estimated that increasing instate production by 5% (over an assumed 5% baseline) over 10 years would result in the creation of about 1,700 new private-sector jobs in the food system, along with an additional US$213 million in economic output annually (Vermont Sustainable Jobs Fund, 2012) .
This study attempts to create baseline measures for the Farm to Plate Initiative. Specifically, it measures current consumption and upper bounds for consumption under specific dietary scenarios. To be clear, it does not advocate for Vermont farmers growing exclusively for local markets. Rather, it attempts to understand the current situation around local food consumption in Vermont and to estimate how much local food could be consumed, with an eye toward informing efforts to foster more local food consumption and its concomitant community and economic benefits. We begin by asking the following questions: what quantities of foods do Vermonters eat (under two dietary scenarios); and what volumes (in dollar value and acreage) are needed to meet these diets with a locally grown, seasonal diet? Following this, we present methods and results for actual current consumption.
Many Vermonters are interested in the extent to which the state can feed itself through local food production. Many advocates have set goals for increasing consumption of locally grown foods to a given percentage. Unfortunately, no comprehensive data exist to indicate exactly how much and what types of food Vermonters are currently consuming. We lack methods for determining the current percentage of locally grown food being consumed in a given city, state, or region. One objective of this study is to quantify the amount of locally produced food that has been consumed by Vermonters, using the best available data sources.
Previous Assessments of Local Demand
Many studies of local food have focused on the demand side of the equation, identifying drivers of demand, and demographic, psychographic, and behavioral attributes of local food consumers (Bean Smith & Sharp, 2008; Brown, 2003; Ostrom, 2005; Thilmany, Bond, & Bond, 2008; Zepeda & Leviten-Reid, 2004; Zepeda & Li, 2006) . Key drivers of demand include geographic proximity, relationships with farmers, and support for local economies.
Assessments of Production
Given the magnitude of the global agri-food system, some observers, such as Meter and Rosales, (2001) , bemoan the lost opportunity for community economic development when food production and consumption are disconnected. In light of this, a number of studies have looked at the capacity of a given region or state to supply its own food and the potential economic impacts of increased consumption of local food under different dietary scenarios. A series of studies from Cornell University finds that New York state could provide 34% of its total food needs (with rural upstate regions predictably being more self-sufficient than New York City), and that dietary intake influences the acreage needed to meet human consumption needs (Peters, Bills, Lembo, Wilkins, & Fick, 2009; Peters, Wilkins, & Fick, 2007) .
Import Substitution and Dietary Scenario Measurements
Other studies look at the economic impact of meeting local food consumption targets. Using the Impact Analysis for Planning economic impact modeling system (IMPLAN) input-output model, an Iowa State University researcher modeled the impact of meeting United States Department of Agriculture (USDA) dietary guidelines with Iowagrown fresh produce for one-quarter of the calendar year, finding that this change would sustain, either directly or indirectly, US$462.7 million in total economic output, US$170 million in total labor income, and 6,046 total jobs in Iowa (Swenson, 2006) . A similar study, which looked at potential impacts of increased fruit and vegetable production for local consumption in a six-state region of the upper Midwest, found that more than a billion dollars in income and nearly 10,000 jobs would result (Swenson, 2010) . A study in Michigan used the IMPLAN model to measure job and income impacts of meeting public health dietary recommendations with locally grown fruits and vegetables (Conner, Knudson, Hamm, & Peterson, 2008) . In all cases, the models suggest large increases in income to farmers and in job creation, even accounting for the opportunity costs of transitioning field crop acreage into produce production.
A key limitation of the above studies (Meter & Rosales, 2001; Peters, Bills, et al., 2009; Peters, Wilkins, et al., 2007; Conner, Knudson, et al., 2008; Swenson, 2006; 2010) is that they all measure the outcome or impact of hypothetical changes: what would happen if some consumption pattern were to change. An obvious gap in the literature is how much locally grown food is actually being consumed. One place to start this calculation is with upper and lower bounds. Timmons, Wang, and Lass (2008) demonstrated a method for calculating the upper bound for the proportion of locally grown food in a given state or region. Their research measured the ratio of per capita consumption (i.e., disappearance) of a given crop or crop category divided by per capita consumption. Their results for Vermont show that for some crops and products, most notably dairy, production far exceeds consumption, while for fruits and vegetables, Vermont can only produce a fraction (25% and 36%, respectively) of what is consumed instate. Their calculations did not take into consideration dietary requirements or seasonality. This figure also omits the proportion of food that is grown in Vermont and consumed elsewhere (likely to be relatively small for produce, but very large for dairy). By comparison, using data from the Consumer Expenditure Survey and Vermont Department of Taxes, we estimate that US$2.7 billion is spent on food annually in Vermont by residents and nonresident tourists, including both at-home and away-from-home consumption, (United States Department of Labor, 2010; Vermont Department of Taxes, 2010).
Upper and Lower Bounds
A possible lower bound for the proportion of local food is the USDA National Agricultural Statistics Service (NASS) figure of food sold directly to consumers, which is available in the Census of Agriculture (USDA, 2007) . This figure does not distinguish between direct sales made to Vermont residents and out-of-state residents. Also, at least one study suggests that NASS undercounts the true value of direct food purchases . Similar undercounting was found in another study. The 2008 Organic Production Survey (OPS) reported sales at a higher level than the 2007 Census, while the OPS survey reported data from fewer farms (Hunt & Matteson, 2012) . Furthermore, Lev and Gwin (2010) argue that the counting of direct-marketing sales is difficult and not well understood.
Methods and Results
Estimation of Current and Target Consumption Patterns in Vermont
This estimate uses methods developed by Conner, Knudson, et al. (2008) and Abate, Conner, Hamm, Smalley, Thomas, and Wright (2009) to measure the current consumption of fruits, vegetables, dairy, and proteins in Vermont (regardless of source), as well as the levels of consumption if USDA dietary guidelines were followed. We chose these as a dietary benchmark as they are well known and permit relatively easy replication of our methods. We recognize the dietary guidelines' contested and politicized nature and therefore make no claim, for or against, that they truly guide optimal consumption. For products that can be grown in Vermont, yield and price data (primarily from USDA, as used by Abate et al., 2009) Conner, Knudson, et al. (2008) and Abate et al. (2009) , the seasonal availability of fruits and vegetables was taken from a Michigan State University Extension (2004) publication. We assumed that locally grown fruits and vegetables are only available at these times. Given Vermont's short growing season, we assume Vermont's seasonal availability of vegetables is 80% that of Michigan's. 1 We used price data and yield data from Conner, Knudson, et al. (2008) and Abate et al. (2009) , primarily based on USDA NASS and ERS data, to calculate the revenue generated and acres needed if current and recommended consumption levels were met, when available, with Vermont-grown foods (table 2). Note that these are total acres needed, not additional acres of production. Note also that, as assumed in Conner, Knudson, et al., 2008, if fruit 
Methods and Results for Estimating Actual Current Consumption of Local Food
We utilized secondary data from two government sources. We used U. In each case, members of the research team asked for their total 2010 sales of locally grown foods. The data were then analyzed by the team for credibility and to detect and eliminate double counting. For example, we looked at purchase figures from a hospital and subtracted out certain purchases that were characterized as "local" but had no local content (e.g., soda). In addition, we avoided double counting by looking at both reports from institutional buyers and wholesalers known to sell to them, subtracting out those figures as well, crediting these figures only to the hospital rather than the distributor.
We received no data from several key sources, including Vermont's three major retail grocery store chains. It is not clear whether these sources are unwilling (they believe the data is proprietary and confidential) or unable (they do not track local products in a way which makes reporting possible) to provide such data. In 2013, efforts will be made to collect additional data from locally owned, independent grocers, and food service companies operating in Vermont's colleges and universities. 
Discussion
Estimation of Current and Target Consumption Patterns in Vermont
We found that in order to meet the dietary guidelines, Vermonters need to increase their consumption of fruits, vegetables, and dairy while decreasing their consumption of meat. These dietary changes provide the Vermont agricultural sector with potential new markets. When looking at the current level of production in the state, we found that the state produces more than enough fruits and dairy to meet the Recommended diet, but not enough vegetables and protein. Our findings, particularly concerning fruit consumption and production, differ from those of Timmons et al. (2008) in part because our analysis focused on locally and seasonally available products. Based on these findings, at least two scenarios emerge. First, a state could devote all resources only to feeding its own people -a type of autarky. In this scenario in Vermont, dairy and fruit production would need to be scaled down, leaving the state with excess capacity, and concomitant loss of revenue and employment in these sectors, while production of protein and vegetables would have to be scaled up. This scenario would require major restructuring and would likely be both politically and economically untenable.
In another scenario, each state could coordinate with others in the region, with each pursuing a more localized and regionalized diet. Such coordination would allow access to regional markets and create a smoother transition for the regional agricultural economy. It would be important for other states to conduct a similar kind of analysis in order to inform future allocation and align food system development with local communities' goals, such as economic development, nutritionally improved diets, and around those products which are best suited for the soils, climate, land base, and existing infrastructure of a given state in the region.
Though extreme, these scenarios highlight the need for collaboration between states at least at the regional level. Collaboration should take place not only at the planning level, but also at the production, processing, and distribution levels. Suggestions for collaboration in terms of data needs and research is highlighted in the paragraph below.
Estimating Actual Current Consumption of Local Food
Our estimate of about US$52 million makes up a small percentage (2.5%) of Vermont's US$2 billion total food bill. We had a great deal of cooperation from many partners and agencies in this research, but still lack data of a potentially large magnitude from a few sources. Nationally, the largest purveyors of local food are distributors and retailers (Low & Vogel, 2011) , so their lack of response is significant. At this time, most see too little (or no) benefit and/or too high a cost in reporting these figures. Given current food safety protocols, they are able to trace back foods to the farm of origin in case of a recall, but they may consider it too costly to measure local food sales as a routine practice. Methods must be developed which either automatically gather this information or circumvent the need for it. Below we discuss the limitations of our study and potential strategies for overcoming them.
Limitations and Strategies
Regardless of what strategies are used, we have identified many lingering issues that need to be addressed.
• On the other hand, assuming they can be adequately compensated and equipped to do so, data collection would also serve as a means to triangulate traceability protocols (tracing forward as well as back). Furthermore, it would permit input-output analyses based on increased farm income like those discussed above (Conner, Knudson, et al., 2008; Swenson, 2010 . Should a single standard be used, and if so, which one? Furthermore, sourcing of products can change depending on the time of the year. How should this be addressed? Again, measurement at the farmgate level would address these issues.
• Fluid milk may be difficult to trace back to a single farm, given the degree to which it is pooled from multiple farms. How can this counted with accuracy? • With increased attention to the capacity and prospects for regional food systems, interstate cooperation, notably harmonization of standards and definitions, will be needed to conduct these types of studies on regional scales. Vermont's Farm to Plate Initiative and Michigan's Good Food Charter are two prominent examples from which to start.
Based on our work so far, we foresee the following opportunities and obstacles for a more comprehensive and accurate count. Potential strategies include:
• Work with agencies already collecting data from farmers to get information directly from farmers. One promising idea is to work with the state or regional National Agricultural Statistics Service, as it is capable of developing and administering surveys with high response rates at affordable rates (M. Hamm, personal communication, June 12, 2012) . One method would be to ask for total farm sales revenue, and then to list percentages sold to various market channel categories (summing to 100%). As emphasized above, care must be made, however, to avoid putting all the data collection burden on farmers without consideration of their time. Hunt and Matteson (2012) for data collection. In particular, if farmers are to be the primary source, methods must compensate farmers, minimize their burden, and be feasibly implemented. Even if farmer data collection is put in place, these suggestions will serve the dual purpose of encouraging local food purchase and triangulating farmer-generated data.
• Work with local buyers to incorporate local product supply requirements into bids and requests for proposals within their procurement practices. Effective examples could be shared and tested elsewhere to develop a set of tools or lists of best practices.
• Building on the point above, work with state legislatures to require public institutions to annually report this information.
• Use the public relations power ("bully pulpit") of local food advocates to publicly praise businesses that provide data.
Conclusions
The potential economic impact of increased consumption of locally grown food is of interest to policy makers and other stakeholders, yet to date little research has been conducted that estimates current consumption, a benchmark against which progress can be measured. This paper began by estimating the quantities of food, potential farmgate income, and number of acres needed to supply Vermont's current diet, as well as a diet in line with USDA dietary guidelines. We then developed and utilized a set of methods to measure current consumption of locally grown foods, and shared and discussed outcomes with an advisory committee of national experts. We were unable to gather data from several sources, creating a significant gap in our study. We then discussed the potential to use farm-level data to address key limitations. Our study focuses on one state, but as discussed above, collaboration among states in a region would foster a smoother transition to a more localized and regionalized agricultural economy. The Northeast region has a track record of regional collaboration through the Northeast Sustainable Agriculture Working Group (NESAWG), whose mission is to "build a more sustainable, healthy, and equitable food system for our region" (Northeast Sustainable Agriculture Working Group, 2013). Using a community of practice like NESAWG is crucial to continue improving the methodology to measure local consumption and data collection robustness. Efforts to test and build on the methods discussed in this paper, and learn from others' work, are already underway.
The strengths of this paper include being the first attempt known to the authors to comprehensively measure this local food consumption statewide, as well as the degree of cooperation from stakeholders and the project advisory committee, which led to the lessons learned above and the opportunity to improve on this pilot effort. The weaknesses are the lack of data from the likely largest sources of local food and the other barriers discussed above. We hope our study assists scholars and practitioners elsewhere in their efforts and facilitates development of sound methods to address this important but difficult question.
